Innovation/Impact
This study proposes to apply a novel Iterative Reconstruction (IR) method to the image reconstruction process of a dedicated breast computed tomography (CT) system based on a Cadmium-Zinc-Telluride (CZT) photon-counting detector. While keeping the same image quality, fewer projections are needed in IR than in Filtered-Back-Projection (FBP). Therefore, the scanning time of the dedicated clinical breast spectral CT system is reduced without an image quality loss.
Methods
An IR method utilizing the algebraic reconstruction technique coupled with dualdictionary learning 1 was compared to FBP method in image reconstruction of the postmortem breast sample scanned in a CT system based on a CZT photon-counting detector with a set of projections (60, 100, 200, 300, 400 and 600). CNR and spatial resolution of images reconstructed from IR and FBP with various numbers of projections were compared to evaluate the image quality. To further study the spatial resolution, a high-resolution phantom 2 was constructed with a PMMA cylinder and a volume-ofinterest insert that contained Aluminum wires of various diameters (321, 643, 813, 1020, 1290 and 1630 μm in diameter).
Results
Both the spatial resolution and the CNR were improved with IR as compared to FBP for the images reconstructed from the same number of projections (see Fig. 1 ). A similar CNR was achieved with the fewer number of projections with IR method. Figure 2 shows that CNR from IR method with 200 projections was similar to that from FBP method with 500 projections. This can potentially reduce the scanning time of a dedicated clinical breast spectral CT from 13 s to 5 s without CNR loss. 
